CIA-RDP86-00513R000103010003-3

72 b g

"APPROVED FOR RELEASE: 06/06/2000

SHCEHRYHT S WY 45

AUTHOR: Bagaryatskiy, B,A, 45-4-18/23

T ————,

TITLE: Certain data on the distribution of energy in the infrared
spectrum of the Aurorae Borealis (Nekotorwe dannyye o
raspredelenii energii v infrakrasnom spektre Polyarnykh
8iyaniy),

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya,

ABSTRACT: The results are described of measurenents of the rela§ive

obtained in March, 1956 by means of g diffraction spectro-
graph for an €xposure time of four hours, The calculation
of the intensities was carried out for the band of the
first negative nitrogen System, A = 3914 and A = 4278 R
which were photographed simultaneously with second order
infrared emissions, The aim of the measurements was to
obtain approximate information on the intensity ratios,
Therefore, as a photographic standard the spectrum of the
Moon was used since during the beriod of +the measurements
the Moon was full, fhe results are entered in a table,
P.542 and in the graphs, Fig,l. The results permit a

Card 1/2Tough evaluation of the integral intensity of the infrared
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Work of Soviet Scientists Relating to the Illumination of
the Night Sky and the Aurora Borealis. (Raboty Sovetskikh
uchenykh po svetimosti nochnogo neba i Polyarnykh
Siyaniy).
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ABSTRACT:
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1957, No.l1, PpP.1410-1417 (USSR)

concerned and giving the respective references. At the
end of the review the author also mentions work relating
to instrumentation in this field. A. I. Lebedinskiy, . .
designed in 1948 the first photo-camera with a spherical
mirror which was described in a baper in 1955 (Ref,116);
at present improved versions of this camera (C~180°) are

Gidrometsluzhby) of the Chief Directorate for the Northern
Sea Passage (Glavnogo Upravleniya Severnogo Morskogo puti)
and other establishments which, from July 1, 1957 onwards,
carried out work in accordance with the I.G.Y. programme.

APPROVED FOR RELEASE: 06/06/2000

CIA-RDP86-00513R000103010003-3"



CIA-RDP86-00513R000103010003-3

"APPROVED FOR RELEASE: 06/06/2000

m—— G DA EO T VST YV Y A IRESES YIS
2 TS RIDEZSA O ST DAL T TR YT RIEY MRS e =
SR NAVES T PHERSY SATY RESMIBECA Rnkaad ity P R P AR I 75

49-11-11/12
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Sky and the Aurora Borealis,

The State Optical Institute (Gosudarstvennyy Opticheskiy
Ingtitut) is prerfecting apparatus for spectroscopic
investigations; they developed not only terrestrial
spectrographs (Ref.117) but also diffraction spectrographs
which are unique as regards dispersion and resolution
ability, These spectrographs (Series chn -48, chn -49,
CF‘-BOg are beginning to be used for regular service in
work scheduled for the International Geophysical Year.
The author emphasizes the enormous organizational effort
which was neécessary for preparing the investigations
scheduled for the I.G.Y.; observations on the emission
of the upper atmosphere are carried out at individual
stations and in a whole network of stations, The network
encompasses in longitude the most interesting points
relating to the Aurora Borealig, nemely, from Murmansk
up to the Mysa Shmidta and in the meridional direction
from Murmansk down to astronomical observatories in the
Card 2/2 8outh, )
There are 118 references, 111 of which are Slavic. )
ASSOCIATION: Ac.Sc. U.S.S.R. Institute of Physics of the Atmosphere.

(Akademiya Nauk SSSR, Institut Fiziki Atmosfery),
AVAILARLE: Library of Congress,
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Function of the aurorial proton distribution on
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(Auroras) (Cosmio physics)

zenith angles,
(MIBA 1136)
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TITLE: Hydrogen Emission in the Spectra of the Polar Lights (Vodorod-

naya emissiya v spektrakh Polyarnykh siyaniy)

PERIODICAL: Uspekhi fizicheskikh nauk, 1958, Vol 65, Nr 4,
Pp 631 - 664 (USSR)

ABSTRACT The discovery of the double displacement of the hydrogen
lines in the spectra of the polar lights is & first class
event for geophysicsg, heliophysics, and astronomy. It proves
the presence of a corpuscular stream moving towards the earth
which Predominantly consists of electrom and Protons. The
investigation of the spectra of the poler lights gives in-
formation about the interaction of this corpuscular stream
with the outer terrestrial atmosphere. In the bresent paper
the author first discusses some spectrograms (Figs 1,2) and
glves a comprehensive list of the known data on hydrogen
lines from various observations of polar lights, Mainly non-
Soviet sources are considered (Meinel (Meynel), Vegard, Petrie
et al.) Among the Russian research workers above 2ll the work
and the experimental data by Gal'perin (Murmensk, USSR, 1956/53)

Card 1/3 and Isayev (Murmansk, 1956) are discussed in great detail,
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Some results are as follows (velocities in km/seq);

Gal'perin 1956 Ha 78 300 | 408 1850 5% 250
gg Zgg 43% 1950 88’ 350

Gal'perin 1957 B 98 400 §§x ??38 ;g ;88
HB §R& 400 | 338 2000 52 300

B2 3,58 250 | 238 1600 78 500

the red i

e pap::;lg:ngng th; highest withdrawal velocity, Further-

Pikel anere and esults b)f I.5.5hklovskiy (in great detail)

discussed, (o1 2, Dzhorddio, Bagaryatskiy and Mustel! ’
- {all of them from the USSR). Finally the aui‘iir

Card
ard 2/3 ions are to be found; the most
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! L Hydrogen Emission in the Spectra of the Polar Lights S0V/53-65-4-4/13
/

i

research work.is to find He-lines in the spectrum of the
polar lights. To this in a footnote is added that a helium
resonance line was found (A = 10830 £) in the spectrum of
the latitudinal aurora on February 10 - 11, 1958. The discovery
) was made by Mironov, Prokudina and Shefov at the Stantsiya
] Instituta fiziki atmosfery (Station of the Institute of
R Atmospheric Physics )(Ref 39). The station is situated at _
Zvenigorod. There are 22 figures, 5 tables, and 39 references, .
1 11 of which are Soviet.
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TITLE: On the Doppler Contours and

Luminosity of Hydrogen in

PERTODICAL: Izvestiya Akademii nauk
1959, Nr 6, pp 858-864 (USSR

o

SOV/49-59~6-7/21

Curves of the Distribution of

Aurora Borealis

SSSR, Seriya geofizicheskaya,

)

ABSTRACT: A homogeneous atmosphere is considered, the top of wpich
receives a stream of protons, having a velocity u, . The

function N(©, ¢) describes the stream at a point in space

(6 - angle of zenith, ¢

the number of protons falli
path of a proton in the air,

- azimuth), i.e. it represents
ng on 1 cmé

during 1 sec. The
S,  1is described by the

normal conditions if the initial velocity is u, . Then

the lower limit of proton penetration into the atmosphere

at 0 =:0 1isg o= 5 -

If »r =-.so - 8 1is the distance

to the end of the proton's path and u(r) - its velocity at
a given point, then XEgs (1) and (2) are obtained., If the

Card 1/3
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On the Doppler Contours and Curves of the Distribution of Luminos—
ity of Hydrogen in Audora Borealis

function Q*(r) = Q(¢, 9) is introduced, which represents
the number of protons Ha (or HB , H —etc) then ch

emitted by one proton can be calculated from Ea (a) for the
vertical thickness and the stream of rrotons on the horizon-
tal level can be determined from Eq (®). The number of pro-
tons in a given layer is calculated from Eq (3) and the dis-
tribution of luminosity at height h from Eq (4), If the
argument r is considered instead of u , the formulae
(5) to (7) can be derived and Eq (3) written as Eq (8), or
the luminosity of emission defined from Eq (9). The protons
in the trajectory can be considered as the source of emiss-
ion, Then for (pl< @ <<p2 it is necessary to have the

whole azimuth from O to 2% . Thus the formula (10)can
be obtained, from which the zenith and horizontal Doppler
contours of the hydrogen lines can be obtained. The former
are calculated from Eqs (12) to (16) and the latter from
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Egs (17) to (22) where Dz(v) -~ the function obtained from

differentiating i:;r'e in respect to v (Bq 16). There are

20 references, of which 7 are Soviet, 12 English and 1 Freach.
ASSOCIATION: Akademiya nauk SSSR, Institut fiziki atmosfery (Academy

2

of Sciences of the USSR, Institute of Physics of the Atmosphere)
SUBMITTED: September 18, 1958,
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S0V/49-59-9-7/25 '
Bagaryatskiy, B. A

On the Effective Recombination Coefficient in the

Jonosphere

PERIODICAL: Izvestiya Akademii nauk, SSSR, Seriya geofizicheskaya,

1959, Nr 9, pp 1359-1363 (USSR)

Bates (Ref 1) and V. I. Krasovskiy (Ref 2} have suggested
that secondary chemical exchange reactions betwsen ions
and neutral components are an important nechanism, whereby
the ion balance in the ionosphere iz establisned. In
particular, V., I, Krasovskiy has suggested that in the
F-region the reaction 0% + Np — NO* + N plays an impor-
tant role, This is particularly interesting in connection
with the large concentration of NO*t ions which has
recently been discovered in the ionosphere (Refs 3 and 4).
However, the lack of reliable data on the elementary
reaction rates means that it is difficult to derive any
conclusions from the above ideas., The author, therefore,
sevs out to analyse the system of reactions put forward

in Ref 2, namely:

o
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On the Effective Recombination Coefficient in th

O+ hv—> ot 4 ¢, K (1)
0* + e-> 0 + hy, 0y =2 10712 cm5°c.ek‘1, : (2)
0% + Na—» NO* + N', pms10-8 ende ekt (3)
NO¥ & e—»0f 4 N© oz R 1076 cmaocek"l, (4)

The coefficient ®1 has been calculated theoretically by
Bates (Ref 5) and its order of magnitude isg not subject
to doubt, The coefficient o could, up to now, be
estimated only very approximagelyo The value of x3 is
consistent with that given by Faire et al, (Ref 7).” In
the first approximation, the set of reactions given by
Bgs (1) to (&) is consic?lered 84S a closed system which sets
up the ion balance, In this case, the equilibrium concen-
tration of the ionic components may be written in the form
given by Egs (5) to (8), in which the concentration of
the corresponding component is 8iven in the square brackets
and J is the rate of ionization at g given level in the
atmosphere, For a given ionized component X the

Card 2/5 quantity J can, in brinciple, be determived frop the
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relation given by BEq (9), where o is the effective
Photolonization cross-section for photons with enargy ny
and S is the flux of these photons at the given lsval
in the atmosphere., In practice, all the three quentities
in Eq (9) are not known sufficiently accurately and J iy
usually determined from ionosoheric data., The coefficient
J describes the loss of electrons associated with pro-
cesses (2)-(4), It should not be identified with the
recombination coefficient. The quantity J is related to
the effective recombination coefficiens spr DY Eq (10).

The coefficient K is not proportionalle and, conse-
uently, the effective recombination ‘" err depends on
%ﬁ} - If in Eqs (5)-(8) J, @1, &p and oz are known, the

remaining quantities may be found | namely, the coefrfi-
cient K and the equilibrium concentratvions of O+, NO+
and e. The electron concentration is given by Eq (11).
Solution of Eq (11) gilves the gereral equation for the
electron concentration given by &y (12)., It is shown that

. the concentration is a parameéter which determines the
Card 3/5 [Né‘ ion 4 paramet 11 rmin
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On the Effective Recombination Coefficient in the Ionosphere

possible change in the character of the recombination with
altitude. It is suggested that there is some doubt as %o
whether the set of reactions given by Egs (1)-(4) is
compete, It is further suggested that "apparently it is
necessary to estimate the effect of at least the following
processes: 1) photoionization of Np with subsequent very
fast dissociative recombinaticn of N%; 2) charge exchange
of O* with N, Op and N respectively; 7) exchange
reaction betWeen N3 and O (analogous to reaction (3));
4) formation of negative ions. Although reactions between
neutral components do not affect directly the ion balance,
they must also be taken into account in the cass when they
lead to an appreciable change in the concentration of
some of the components. Apparently, convective processss
(Ref 8) also play an imporiant role in setting up the ion
balance in the Fp-layer. There are 8 references, 2 of which
Card 4/5 are Soviet and 6 English.
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On the Effective Recombination Coefficient in the Ionosphere

ASSOCIATION: Akademiya nauk SSSR. Institut fiziki atmosfery

(A3 USSR, Institute of Physics of the
Atmosphere)

SUBMITTED: December 20, 1958 ‘)(
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AUTHORS: Bagaryatskiy,B.A., and Gal'perin,Yu.I. S0V/33-36-1-28/31
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TITLE: On Hydrogen Line Profiles in the Spectra of Aurorae

PERIODICAL: Astronomicheskiy zhurnal, 1959,Vol 36,Nr 1,pp 192193 (USsR)

ABSTRACT: In the present short note the aathora compare their theoretical
calculations with the averaged hydrogen emission profile
observed in aurorae. ’

There are 7 references, 3 of which are Soviet, and 4 American,

ASSOCIATION: Institut fiziki atmosfery Akademii nauk SSSR (Institute of
Atmospheric Physics of the AS USSR)

SUBMITTED: September 12, 1958
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. BAGARX._AE!SKIY. B.A,, lmnd.fizilco-mtam.nauk. otv,red,; FEL'DSHTRYN Ya,I,,
red.; MAKUNI, Yo.V., tekhn,rad, ’

[auroral investigations: collection of articles] Issledovaniia
pPolic.nykh siianii; sbornik statei, IV rasdel programmy MGQ
(poliarnye silaniia i svechenie nochnogo neba}, Moskva, No.4,

1960, 77 p. (MIRA 14:1)

l. dkndemiys neuk SSSR. Mezhduvedonmstvennyy komitet Po provedeniyu
Mezhdunarodnogo geofisichaskozo goda, '

(&uroras) (¥ight sky)
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AUTHOR: Bagaryatskiy, B.A,
TITLE: Some results of radar studles of aurcras

PERIODICAL: Referativnyy zhurnal, Fizika, no 4, 1961, 419, abstract 4zh622
("Spektr. elektrofotometr. i radiolokats. issled, polyarn. siyaniy
1 svecheniya noehnogo neba", no 2-3, Moscow, AN SSSR, 1960, 7-1%,
Engl. summary)

TEXT: ) This is a survey of the present state of aurora radar studies, The
principal problems of radio echo from aurora and physical nature of aurora are
briefly discussed, It is mentioned that av-rage distance of radio echoes amounts
to 600 - 900 kmj ~ this is explained by the - lering effect of the magnetic field
on auroral ionization in the aurora zones, Directions of incidence of radio
echoes correlate better with magnetic field characteristics at the Earth's sur-
face than with the geomagnetic field of the dipole located in the Earth's center,
The course of excessive auroral lonization is the same in both Earth's hemispheres.
Diurnal course of radioc echoes is such that very few daily echoes are observed in
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served, Radio echoes ori
ginate from the great
whose d - & number of fonized -
Al Obsixr?::gi;g:nare comparable with ths wavelength, It is poingnoi’fmi’ﬁefemes
ocmena can be at present explained . b ut that not
complete t}?eoﬁy of radio echoes from aurora, There ::2 lt}‘(})la:eg}el;g:cis *e yet o
s,

V., Naslednik

[Abstracter's note: Complete translation, ]
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BAGARYATSKIY, B.A., kand, fiz,-matem.nauk, otv, red.: FEL'DSHTEYN, Ya.I.,
sedo; LAUT, V.G., tekhn. red.

{Auroras and airglow] Poliarnmye siianiia i svechenie nochnogo nebaj;
sbornik statei, IV razdel programmy MGG. Moskva, Izd-vo Akad.nak
SSSR. No,7. 1961, 88 p. (MIRA 14:12)

1. Akademiya nauk SSSR, Mezhduvedomstvennyy komitet po provedeniyu
Mezhdunarodnogo geofizicheskogo goda.
(Auroras)

e
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SIYSHA, V.I.[translator]; BAGARYATSKIY, B.A., red.; RUSKOL, Ye.L.,
red,; PANTAYEVA, V.K., Ted,; DZHATUTEVAM F,Kh,, tekhn, red.

[Experimental investigation of space near the earth] Eksperi-

mental'noe issledovanie okolozemmogo kosmicheskogo prostran-

stva, Moskva, Izd-vo inostr, lit-ry, 1961, 277 p.

Translated from the English, (MIRA 15:4)
(Solar system)
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Discussion of the results of photoelectrie measurements of the coxn-
tim'mm of the airglow. Izv. AN SSSR. Ser. geofiz. no.12:1901-1902
D '@, \ (MIRA 14:12)
(Night sky)
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AUTHOR: ﬁggarxgtskixl_gl;&Lﬂ
TITLE: Radar-reflections by polar aurors

PERIODICAL: Uspekhi fizicheskikh nauk, v. 73, no. 2, 1961, 197-241

TEXT: This is a survey of technical literature which has been published
about radar studies of polar aurora. For the first time reflecticns
radio waves in the meterband have been observed from the icnosphere, which

show the same characteristics as polar aurora zones, shortly before WWII.

Much attention has been paid to radar investigations of polar aurora since

1947. The program of the International Geophysical Year also provided for
studies of radar reflections of polar aurora. These phenomena have been ob-
served in numerous countries and also in the USSR; here, studies of Ya. G. i
Birfel'd are especially stressed. The present survey mainly deals with ma- \/Qﬁ

terial published before the middle of 1960. & large number of results is
not included, because they have been evaluated and published. Chapter I desls
with basic concepts of radio reflections of polar aurora. The auther

out that "reflections by polar aurora" is not an exact physical term,

Card 1/4
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Radar-reflections by ... B117/B212

used for convenience, and tradition only and one has to see in it reflecting
of regions with higher ionization, which are related to the polar aurora
zones. Now follows an enumeration of new findings, based on available ma-
terial, about the structure of the ionosphere and the possible radio re-
flection mechanismg. The following problems are discussed in chapter I:

a) Range of reflections; b; type of reflections; ¢) characteristics with

respect to polar aurora; d) duration of reflections; e) spatial distribution
of reflection zones; f) response of reflections; g) comparison of reflection
zones with visual properties of the structure of polar aurora; h) altitude
of reflections. Chapter II 6f this survey deals with the change of radio
reflections in the day time and at night and their correlation with geomag-~
netic activities. On the basis of the material available, it can be estab-
lished that there is a definite dependence between magnetic disturbances and
the occurrence of anomalies in the polar ionosphere, which show up as auro-
ral radio reflections. It can be agsumed that the ionosphere, due to
corpuscular currents does obtain a number of properties in the polar aurora
zone and also the region near the pole, which are missing if undisturbed amd
which have not been observed on other latitudes. Chapter III of this sur-
vey has been devoted to the relation of radio reflections and various
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peculiarities of the sporadic ionization near polar aurora zones. A consid-
erable difference between sporadic ionization in medium latitudes and aurc-
ral sporadic ionization has been observed, this is egpecially characterisgtic
for investigations of the far-range propagation of ultra short waves in the
ionosphere. Chapter IV brings the geometry of reflections and chapter V the
electron concentration. Concluding the author notes that the experimental
data, which are mentioned in this paper, have been obtained during observa-
tions of radio reflections of polar aurora in the ultra short wave rarge
Most of the observation materials have been obtained by applying relatively
simple radar techniques and methods. It was possible to establish various
basic characteristics of the phenomena observed and also their position and
the role which they played among other geophysical processes in high alti-
tudes. Due to incomplete technical devices, it is difficult to establish
more accurate charadteristics and physical parameters, and the development
of special methods and more perfected technical instruments is necessary.
The author is also pointing out the necessity of forming a clear theory or a
suited working hypothesis. 1In the beginning of radio investigations of
polar aurora the geometric reflection scheme developed by Chapman was used
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as theoretical basis for the procedure. The steady increase of evaluated
experimental data makes a theory more and more necessary, which could ex-
plain the occurrence of radio wave reflections from regions with an anom-
alously increased ionization in polar regions from a physical point of view,
The number of observation stations which will be reduced after the 1IGY,
could be compensated by application of new instruments and special methods.
The following persons are mentioned: Ya. L. ‘" 'pert, F. PF. Dobryakova,

E. F. Chudesenko, B. S. Shapiro, X. I. Gringauz, V. N. Dovger, A. P.
Nikol'skiy, V. I. Pogorelov, V. I. Yarin, B. Ye. Bryunelli, S. }". Sandulerkq
Ya. I. Fel'dshteyn, R, A, Zevakina, Z., Ts. Rappoport, V., M. Driatskiy,

4. S. Besprozvannaya, F. Ya. Zaborshchikova, N. I. Fedyakina, A. A. Aynberg,
"AJI. Grachev. There are 25 figures, 2 tables, and 86 references:

26 Soviet-bloc,
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KRASOVSKIY, V.I., doktor fiz.-matem, nauk, otv, red.; BAGARYATSKIY,
B.A., kand. fiz.-matem, nauk, otv, red.; ZHITHIKOVA, S.A.,
red.; DOROKHINA, I.N., tekhn, red.; MATYUKHINA, L.I.,
tekhn, red.

[Collection of articles of the Intergovernmental Committee
for the Execution of the International Geophysical Year)]
Sbornik statei Mezhduvedomstvennogo komiteta po provedeniiu
Mezhdunarodnogo geofizicheskogo goda. Moskva, Izd-vo AN
SSSR. No,10. 1963, 153 p. (MIRA 17:2)

1, Akademiya nauk SSSR. Mezhduvedomstvennyy komitet pe pro-
vedeniyu Mezhdunarodnogo geofizicheskogo goda. IV razdel prog-

rammy MGG: Polyarnyye siyaniya i svecheniye nochnogo neba.
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FEL'DSHTEYN, Yakov Isaakovich; BAGARYATSKIY,.B.A., kand, fiz.-
mat, nauk, otv, red.; SHCHUKINA, Ye.P., red. izd-va;
POIY AKOVA, T.V., tekhn. red.

[Collection of articles of the Intergovernmental Committee
for the Excecution of the International Geophysical Year]
Sbornik statei Mezhduvedomstvennogo komiteta po provedeniin
Mezhdunarodnogo geofizicheskogo goda, Moskva, Izd-vo AN SSSR,
No.5.[Space-time distribution of magrnetic activity at high
latitudes of the northern hemisphere] Prostranstvenno-
vremennoe raspredelenie magnitnoi aktivmosti v vysokikh shi-
rotakh severnogo polushariia. 1963, 63 p, (MIRA 17:2)

1, Akadeniya nauk SSSR. Mezhduvedomstvennyy komitet po pro- .
vedeniyu Mezhdunardnoge geofizicheskogo godh., III razdel prog-
rammy MGG, Geomagnetizm i zemmye toki., '
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" CCTNR: ATG6026925 SOURCE CODE: UR/0000/66/000/000/0079/0088

AUTHOR: Bagaryatskly, B. A.; Fel dshteyn, Ya, I.

ORG: none

TITLE: Auroral radar echo and structure of the polar current vortex

SOURCE: AN SSSR, Kol'skiy filiai, Polyarnyy geofizichesldy, inatitut, Vysokoshirotnyye
{saledovaniya v oblastl gecomagnetizma { aeronomii (High-latitude studies in geomagnetism and
aeronomy), Moscow, Izd-vo Nauka, 1966, 79-88 .

TOPIC TAGS: radar echo, atmospheric ionization, aurora, signal scattering

ABSTRACT: The physical theory of the so-called gmroral\{adar echoes from the fonosphere
of high latitudes in the 30-1000 Mc range includes two basic' processes, The first concerns the
mechanism of reflection or scattering by means of which it is possible to explain the occurrence
‘of echio signals at these frequencles proceeding from the permissible values of the electron
density in the regions of auroral ionization, The second question is associated with interpret-
ing:the characteristic space and time peculiarities inherent to this type of reflection, The pres+
‘ent article is devoted to the second problem based on radar investigations of ionization in the
polar-aurora regions in the Northern Hemisphere. The 19 stations involved ix the investigation
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were divided into two groups, in each of which the statistical characteristics of the observed
-radax’echoes were substantially different, The statistical data revealed that reflections from
regions close to the auroral zones occur with greatest probability during those houre of the day
iwhen,. according io the theory of the polar current vortex, the current density is maximal, A
later peak of reflections recorded at most middle-latitude stations between 2400 and 0400 local
time-is accompanied in all cases, without exception, by a decrease of the horizontal component
of the magnetic field, The first peak occurring between 1700 and 2100 hr is charactevized by =
the development of a different type of magnetic activity. It can be established that for stations
of the Jodrell Bank type, near where the constant field is not disturbed by the presence of
anomalies, this activity is associated with an increase of the horizontal component, It is con~
cluded that reflection from the zone of polar auroras is an effect which owes its paitern of be-
avior to the development of the polar current vortex of a maguetic storm, The frequency of
‘the appearance of radar echoes depends on the conditions of the occurrence, disappearance,
and shift during the day of regions of high anomalous ionization. Therefore, the presence of a
.elose relationship between maguetic disturbances and the appearance of radar echoes should be
‘expected, and actually the time regularities of magnetic activity and auroral reflections occur
-identically in basic features. The periods of maximal values of the frequency of appearance of
zadar echoes vary in relation to the geomagnetic latitude of the statlon, A comparison of the
spiral distributions of magnetic activity with the corresponding distributions of the auroral
-ultrashort-wave reflections revealed that they practically coincided in the entire range of in=-
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' ‘sw Iutftudes, This indicated that the penetration of corpuscular fluxes into the upper
Jayers of lie atmosphere has a direct and simultaneous effect both on the ocourrence of geo-
‘magwetic activily and on the appearance of radar ultrashort-wave reflections. Orig. art. hu
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BAGARYATSKIZ B.A.; FEL'DSHTEYN, Ya.I.; IEBEDINSKIY, A.I., doktor
fiz.-matem. nauk, otv, red., MILYUTIRA, Ye N., red.

[Collection of articles] Sbornik statei. Moskva, Nauka.
No.l2. 1965. 56 p. (MIRA 18:4)

1., Akademiya nauk SSSR. Mezhduvedomstvennyy geofizicheskiy
komitet. IV razdel programmy MGG. Polyarnyye siyaniya,
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USSR/Physics A Jun 48
Cryastals - Struoture
Crystals - Measurements

"Cameras for X-Ray Structure Analysis of Mono-
crystals,” Yu. A. Bagaryatskiy, M. M. Unamskly, Inat
of Phys, Moscow Order of Lenin State ¥ imenl M. V.
Lomonosov, 10 pp

"Zavod Lab” Vol XIV, No 6

Desoribes (1) universal X-ray camera for taking
rotation X-ray photographs; (2) camera for de-

termining identity perlods of a crystal. Photo- ’
graphs and diagrams.

- , 1b/b9TI08
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Rentgenograficheskoe issledovanie stareniia aliuminievykh splavov, L. Primenenie

monokhromaticheskikh rentgenovykh luchei dlia izucheniia struktury ostarennykh
splavov, (Zhurnal tekhnicheskoi fiziki, 1948, v.18, no.6, p.027-830. plate).

Inciudes bibliography.

Title tr.: X-ray investigation of the ageing of aluminum alloys. 1, Use of monochro-
matic X-ray for the investigation of the structure of aged alloys.

For abstract see Index Aeronauticus,,1551, v,7, no.7, no.ll, p.l165

GC1L.ZLk 1948

S0: Aeronautical Sciences and Aviation in the Soviet Union, Library of
Congress, 1955,
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Determination of the orientation of coaree single crycials.
Yu. A, atski) and B, V. Kolontsova (Moscow State
Univ.). Zavedshoys Lab. 18, 1002-T1(14Y); of. C.d,
43, 4017i.— Hack-reflection methads for the orientation of
fnetal munucrystals were described by Fksteiv avd Falwen-

Jborg (2. Krist, 09, 523 B(1%34)) and Gerininger (4. 91,

24-32(1833)). The back-reflection cunditions for struc-
tural planes with ZA? above 100 are discussed and tabulated
for crystals of Cu, Fe, Ni, Al, and their alloys, and the wave
engths most suitable in white x-radintion indicated: the
transmittances through Lindemann windows are partly not
favorable enough.  The strong fluorescence of Caand Ziian
W /. radiation must be considered: for Fe ctystals the Ag /.
rudiation is particutarly suitable if the voltuge is held below
2% kv. and the short waves are filtered uway hy Al foil (10
te %0 u thick). The app. used was a common Laue
camera type, with a _‘_mkvmrm head for precision adjust-
ment of the crystal.  The principle of the diagriins procducsd
by back reflection is demonstrated for the most general vaw
in the gnomo-stercographic projection, and its transforma-
tion to oriented positions of the crystallographic axes.
For the detn. of the indexes of the spots the Greininger hy -
rﬂhoh di ms arc uscful in isometric metal crystals.

‘ar the cubic-centered and face-contesed lattiors 4 'stand-

ard” st ms are given {or the directions {m]{}
1101} (Wulff protractor with 200 mm. diam.). The oricnta.
tion of a polished Fe crystal is given us an example for the
practical use of the standard diagram, und the relationt in
the stercographic projection demonstrated.  For cryntals of |
lower symmetry the oscillation icthad is more convenient

W Eitel

than the standard projection mecthmis.
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* | *A Beai-Orysta) X-Ray M~~chromator. V. A Hagacyat,..
.oky and-F. V. Koknitsova (cacod, Lab.. 1950, 16, (), 935-
96)),—In Rusian]. The monachromator is intended pein.
cipally for single-crystal w s for which fiat monochromators
(which give s _beam) have tno litthe intennity, A wmall apertun
(1-2°) s used, and the Reometrical armngement allows
the whole focal spot to be * viewed ", Focusing i hecomarily
imperfect, but this is immaterial for many appn. where the

main i to © background scattering, The
imago of the direct beam s either aquare or in the form of &
narrow line. Quarts or tojas was ueed ; the a doublet was not
meolved. Formule and & Rraph for calculating geometrical
quantities involved are given, The adaptation of ordinary
sngie-crvatal camerss for uae with this monochromatos i
du‘n'h:l. ’l'hnlninmruinnhthewuh:(:";i'nm-un

\" sight-line "’ (as on & gun ; together with ¢ oollimator
| tﬁ x’nmn direction of the beam, (Abn.

Aracted from Fulmer Rewearch Institate Tranalation No. 34.)

—R.W. (L
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*Structural Changes in the Ageing of an Al-Cu- Mg Alloy.
Voo A Wapgaryriahy  Zhwe. Telhn, Fiili, 10000 20, (4),
AT Palined Resareh Tust, Panalstion No, 11, {In
Rueianl The teenay altor A Oy My with onsll annunta
of O sl Me 18 the taan ol many urlist, alhegs of the
Thtslimin Eygs (1M, 2N, Re) fame Naay digmme of
the temary AT Gy My alloy prese anly atidied (me poweling.
alrtiact) show that: (1) after prodonged agving ot 2080,
aml alfter ageiye st 3007 and 453070, precipitates of 4 new
phamy correspocding 1o 18005 o (o 1hat ol AL ECWMe (8 phase)
appeary () n dphl e ystatbogngide 1kt WY euieln
belween the Isttie of the Al mhn{ s, mol e N phinee
(M altogether, 12 erystallographically-identieal anentations
of the 8 phase are tvaliced ; (§) alter ageing at 218 € e 20 -
40 win, two dimonsions! difieastion effecta am oharyml hy
Xotay photography, with sinndtaneous appearinee of thae.
dimensienal dilfmetam trom & phase Prcepitaten o (M) miax,
of the two dimendimnal dittssdion ane stetehed atong die.
tions of the type [012) of thoe reviprocal Iattioe of the solid
sobin.: (A) Ny pliotogaphs of the naturally agced Alloy,
A woll as thiwe of the alloy aged for 10,000 Br. st 10" ¢,
and fie 08 he, at 1600 show gatterna of Knnted one.
dimeoshmal dittaction fonn tormations with the caneet
wtidivity, Bt dinetions of the (ype [(01] of the eqvatal
attice of the solid solin, ; (7) after nering for 20.340 . at
NCCL intermediate ifferction patterna am oheerves,
viz, fatrly elear sl from thess dlinensional dotoa ton
Apear againal 4 kg of ditbien oe dioenaoenst
ditfevtum, - An anbapntation of thee realts @ pinen.
Tl LR ALT
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Provable mechanism of martensite dmmspoulion Yu.
A. Bagaryatskil. Dokludy Akad. Nauk S.5.8.R. 73,1101 4
SRS A theoretical study is made of the orientation te-
lation of the curbide |-lu<¢ said matensite in the casly
stuges of tenpering. It isshown that a close telation exists
between the ut, disteibutions on the (100) plane of comentite
utd the (101) planc of martensite, when the |10} disection
in the cementite coinckden with the {121) direction in the
martensite. Tbe relation agrees with that fuund by eapt.
The corresp g mech, of the martensite to cement.
ite tunrlnrmnuon at low tenipering temps, is: (1) “twin.
ning®* of mattensite ou (121) plunes by bocks of thickness
dam /25 (2) shift of the C almm to the (winning ||Lum.
3) lncllm( of certain at. This mect
Quirer: movement of Fe atoms of less than one at. sp.mn(
A sivdlu mechanism uphms lhe ppin. of the second phase
in ol Tw ! x-ray difftuction effects in
« |112]) direction nml un -damru:nnmlrﬂnu an (110) planes
of the reciproval lattice of martensite should be observed
duﬂ " !rmpﬂiu( at luw temps. . A. G, Guy
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pel], Yu, paryatsky (ZHT. . Fizikd,
1, (12), 140 ~In Russlan]. The ageing of Al
?lloys at in}ormodinte tl:s]mp. (150";’200° (;‘.) }mulu il;_ tlho‘ :
: ormation of a motastablo state whero tho lattico o the
Journal of th.e Institute of Motals procipitating phase and that of the solid soln., aro * von.
Vol. 21 Part 7 tinuous " and the atrains sot up result in the hardening of the
Mar. 1954 . alloy, In Al-Zn, Al-Ag, and -Cu-big alloys tho metastable
: precipitating phaso is essentially the same as tho stable
Properties of Alloys precipitate, but in Al-Cu’alloys tho phoses are differeut ;
the lnttico relationships are given for the Al-Cu-My alloys
and show linking along the (012) planes of tho solid soln,
Tho ** fimt ** decompn. of martensite (100°-160° C.) is thought.
to involve tho formation of motastable Fo,C and a theoretieal
relationship is prosentod which allows linking of tho strained
¥e,C lnttico along the (121) martensite planes. Tho relation-
ship ia tho samo as that observed experimentally for martensito -
decomposod at 300°~400° C. and thus supports the motastnblo
linkod-pptn. theory. In Al alloys concentration of soluto.

atoms ocoure bofore pptn., and it is considered important to
catablish whether this ocours in steels and othor alloys;
approachos to tho problem are outlined, 36 rof. (Abstracted
from Fulmer Rescarch Institute Translation No. 45).—D. M. P,
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Developments in (he Toshaitwe ot X .

‘ ~'z,,jh¢nn-u-lv'(l!ml'hi Fi1, Naak, 1851, “'m‘i:)" 2\:'.“.
5\“, semian]. A review of sone new woth da in

o X Pines’ method

Taonochromatizing of X-raya. {The data on pettud

‘ mulm:wtﬂ«l in the following lhﬂt’l“.‘) IA-:‘::;‘ ':wm.

called to the advantage of u-hu’:"(:‘uz ‘{ o sarare.

following advantages : (i) Fryud—ﬁlmwm

-film distanoo (tranemsion

rescln.; (i) Glme can be PO
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6570, Oaloslation of tho intenaity of diffuse scattering of X-rays for
agoing alloys, Yu. A.&p_‘mtlk“, Dokl, Akmad. Hauk, S88R, 77 (mo ’.)
45-8 {1981) In Rusaion,

The probles is considersd in 1 dimension. A foraich atom osecurs (pe rhinp
nlmo Aisplaced) et irresular intervals in a rocular chain, Tho Aeattered
intensity is made up of 3 terms, dus to the resular array of esoms, Adue
to ths errors only aend the cross term. Of thase only the second has a walue
at points other than reciprocal lattice points, I'vllowing Marina (Abatr,
6159 (195:1)) the aiffuse soattering is caleulated for a Gaussinn Aiatribution
of the diatances betwoen errors. From publishad dntn the diffuse scattering
in Al~-Cu alloys is drawn out for 3 diffsrent degrees of segresation.

A. L, ¥nc¥ay

. Semuon fLtmtuty

130% 1i78vigea wime3zy o
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ki

y . Nauk
] -~{In Russian]. Data on
tering of X-rays by Al-4% Cu alloy enable

tious to be answered On a monochromatio

aged alloy thero are no two.

C 0. and 03. indexes (in the

solid soln.; the

full stop replaces tno non-integral third index %), but spots
with 1), indexes are present; henco the two-dimensiona) :
diffraction at this stago of the a ing is not prody by thin
layors of tbe_Of-CuAl, phase, is agroes wit) arova’s
conolusions {ibid., 1850, 3 M.A, 18, 93) for Al-297 -

istribution of the |

&,

theso conclusions
ibid., 1950, 74,

ana in both natuzally

regions of low Cu con.

118 parts contg, collections -

°C regions. of solid soln. around :
ms in theso regions Tearrange |,

ase, probably 0-Cul,, Guinjor )

y 11, 305) for the formation of

same formations
, I8 that
that th

and artificially o
. contration were of

ged alloys,
ched oug, 80
gf Cu atoms and the strained

ms in them oo

rs layers Nos. 2, 8, and 10 con

10, 4,8, and 12 only of Al otoms, an
- 8n averago of 1/6 Cu and 5/6 Al
teasily rearmanges' to the 0"-phasa,

Tresponds to the compn,
nist wholly of Cy atoms,’
d the odd layers contain

atoms. This structurg
which forma jy Inyers de
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-2 large number of Cu-Al
<of Cu atoms thronghout the
. natural
" largo dil
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ked with the lattice of the solid coln. During
tho growth of the 6'-phase nuclei, ¢ falls from 6-05 to 58 A,
In tho formation of 0 or haso nuclei, s considerable
increaso in the the Jattice is noceswary, and

tho formation

in tho au

ted diffusion of (' o this point.
structures in which the Cu atoms colloet in
are preferablo to thaso with the max, namber
At higher temp. the Cu-Al bond is weaker
wstio energy is reduced, so that thero aro
bonds and a more even distribution
Iattice. Ths mechanism of
2geing of AL-Cu alloy is thus determined by the
fference in ap. atomic vol. of the solid soln. and the
precipitating phase. In Al-Cu-Mg and Al-Ag alloya the
difference is amall and the ageing mechanism js essentinlly
difforent.—@. V.E T ) —

rds energy,
g:?abomioligrs
of Cu-Al bonda,
and tho rols of el

‘

Wabuatis, B-789%
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1300° gave 3 bright onter layer o sy
H»l:rox\ sous middie zone of n plase + ‘(~\\. “zod an in-
tcx? 41 ghoe of lurge poly hedsul cryetals of o solul soln.
SERTTG O treated for 6 brs ur 1100° showed anm
ﬁf.c{"mb rmttr taver of o pha truces of Fo W, and Fe,W,(C.
Bvet {14135, s treated for 8 et 13X wan stromgly des
&.‘qr‘ﬁbhid aith 4 thik onter Liver of o+ Fe W, with i
‘rlmmnm wires of F ol VoN. Dednarski
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Bagaryatskil. -Dotlady Akod, Nouk S.5.S.R. 87, 559062

- (1853).—The hypothesis that the 1st stages of nutural aging
are assocd. with the pptn. of a phase intermediate between N
Lhe solid sotn; and the 2nd phase (Guinier, Metzux of Cor-
yosion 8, 200-17(1943)) and the theory that the 21d phase is

“#he one which ppts. origiually (Geisler and Feller, C.d, 41,

. 76fywere experimentally checked and found lacking., Rant«
.genograms taken with a miottochromatic light on mono- -
erystals of'a 395 Cu-1.13% Mg Al ulloy nged for 33 min. at -

:" SI8° showed that spots rorresponding to the 2nd phase {Al:-

- CuMy) did niot cosrespord in theis position to spots oj the:
d pliise prodiced by titaralaging:~No particles-of the
* 2nd phise, even in the shape of unidimensional vuclei, are
. produced by natural aging which tead to the formation of the

" 9nd phuse onartificial aglag:” Atoms of Cuand Mg as xell:

“as of Cu and Al tending to approach each other within the? .
-space- Jattice of a-supersatd +&olni.- cannot _form_the most ;-
" thermodynamically advantageons configuration on account
" _of the surrownding atorus of the solid sola, and can produce

{"ﬁeéhanisni of patural hging of aluminum alloys. - Yu. A. 61/ i .
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“only partiel displscements. “Thdse displidements oecur?ﬁly
in (om) hms destraying the correct periodicity of stoms:
. ouly i these planes without cuusing any. changes in thelsr
3 oa so that the phendmena of vaidimensional diffraction
'bc chserved. ~ A ertaln distirbance it the packing of

. tht)' cowespmmul t0. the. prepptui stage assoed, with. tho:11

slornation & A new type of bond between the atoma n thel -
"+ space lattize. Passing trom the cryat, stoncturg of naturally 5 %
aged to that of artificially aged alloy takes place through
' new rearrangement of Cu and Al atoms along the '100) and
(019) gl&n:s. the mechanism of trunsformation of this 8’ phs&:
resembling the formadon of t-iu planes in cryst. lottics.”
Spata {armed by the 3’ phase we got starp, as prev iou.sly.\
claimied, but are ciuugnlcd cven at the earl cst stagea-of
fosmation. ) o o Je Daviat e

—~——
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1203 JB{J!'!(*"{ HEED 22

calcula.tion of I-ray intensity dispersion at various degrees of diffraction
orders in the distribution of defects in crystals. Dokl,AN SSSB 92 no.6:
1157-1160 O '53. (MLRA 6:10)

1, Akadewuiya nauk SSSR (for Bardin).
(Crystallography) (X-rays--Diffraction)
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USSR/Physics - X-Ray Background 1 Nov 53

"Computation of Intensity of X-Ray Background at —
_ Various Correlation Degree of Solid Solutions,"
! Yu. A. Bagaryatskiy

DAN SSSR, Vel 93, No 1, pgp 35-38

Attempts to solve prcblems of scattering of x-rays
in solid soln. Obtains the same results found by
+ . M. Lifshits (ZhETF 9, 4%(1939)) end Yu. N.

' Obraztsov (ZhETF 8, 5 (1938}) for the one dimensional .
case with chain atoms and in absence of distant order.
Presented by Acad I. P. Bardin 1 Sep 53.

275193
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USSR/Physical

Abst Journal:

Author:

Referat Zhur - Knimiye,

& A GARYA sk, VA

Chemistry - Crystals, B-5

Fo 19, 1956, 60845

Institution:

Titles

Original

PerfPlkcals

Avstract:
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None
Roentgenographic Investigation of Aging of Aluminum Alloys.. IIT.

Use of Roentgenogoniometric Methods for the Def,ermi_nation of
Mutual Orientation of Phases. Procedure of Computation of

Diffused Scattering Photographs

Fiz. metallov i netallovedeniye, 1955, 1, No 2, 316-338
Description of method and resulis of determining the orientation
of equilibrium phase AloCuMg (S-phase) in aging 8lloy Al-Cu-Mg
(dure.luminmn) and ascertaining the pature and cparacteristics of
ing phese formed oD artificial aging, 4 is made of

strengthen

alloy monocrystals and roentgenogré pictures using laue

cameras; rotary and "KFOR" with mono omator . Roentgenogonio-
KFOR which do not distart the appearance Of

petric pictures in

AR DA PSR R R
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Abst Journali Referat Zhmur - Jhimiya, No 19, 1956, 60845

Abstract:
orientation. of S-phase
(o)1 /100
su
particles in the crystal.

-~

tallographically 1dex§tic

the planes of inverse jattice permit uniquely to determine

in relation to the solid mothor liquor

ooy [oroTall[012]et, (00Ul [Celecs there eze 12
al orientations of S-phase
is pointed out a correspondence

in structure of o~ and S.phasés which leads to this law of mutual

orientation.

Anslogous pictures of the alloy following aging at

218° and apalysis of the results obtained permit to reach the
conclusion that in artificial aging the strengthening phase is

the same S-phase but in combined state conjug#’d

‘with the solld

golution which causes certain peculiarities in particular a not
exact fulfillment of the above stated orientation law. Considered

are the possibilities of determining the mutual ¥

ptation of 2

phases by the proposed method even in that instance when the

crystalline structure of one phase is wnknown. - IV.

By means of

vector analysls a computation formula is derived for the transi-
tion from coordinates in a plane picture of diffuse scattering OW

tained with mcnochromatic radiation 0

space of inverse lattice for

the coordinates in the

the point responsible for scattering
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Referat Zhur - Khimiya, No 19, 1956, 60845

Hg (x1xp%3) 3 aA-l { xQ-, yQ"l[STog + (DQ-} - 1)So}. Where Hg

is vector of inverse 4ce having coordinates X)3x2x3, measured
at the scale a* = 1/a (a -- period of crystal 1&ttice?,4‘g‘and y
coordinates in picture measured in the direction of unit vector i
of the crystal and perpendicular thereto (clockwise on looking at
the picture in the direction of primary beam So), So == unit
vector in the crystal of direction Sy, D -- distance fram speci-
men to picture (in same units a8 X, y), & =¢x¢ + y°+ D% There
are_given developed particular formulas for 2 instances: when
vector i is parallel to direction Llogf or 11(_)7 in the crystal
and position of vector So is arbitrary. Derlved are also formulas
for the inverse transitlon from coordinates of scattering point in
space of inverse lattice to the coordinates in the picture:

x/D 8 (‘)/(SSO), y/p = (18So)/ (88¢), vhere (1s) and {o) ere
acalar products and (155,) the triple Wxed product of 2 or 3
unit vectors in the crystal and S @ So +Aa*lg. In the supple-
ment is provided proof of multivalued nature (with accuracy up
to factor ~-1) of the values of coordinates obtained on computations

in the glven djrectio}the case of cublc crystals:

CIA-RDP86-00513R000103010003-3"
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USSR/Physical Chemistry - Crystals, B-5

Abst Journal; Referat Zhur - Khimiya, No 19, 1956, 608L5

Abstract: by means of inverss lattlce and the usual camputation of pictures
by the Lave methed. Communications I end I, see Zh. tekhn.
fiziki, 1914—8, 18, 8273 1951, 21, 658.
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X-ray investigatisn ef the aging ef alumirmum alleys. Part 4.
Metheds ef diffusien-scattering reentgenegrams. Fiz.met.i

metalloved. 1 ne,.2:330-338 155, (lﬂm.9°‘+)

1. !Sentral'nyy nauchne-issledevatel’skiy institut cherney metalur-
gii, (Aluminum alleys--Metallegraphy)
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©BAGARYATS Ky, Yo. A,

Catogory : USSR/So}id Stote Fhysics - Fp

2se Trensforistion in
Solid Bodieg

o]
Un

Abs Jour ¢ Ref Zhur - Fizite, o %, 1¢57, wo 6549

Author ¢ Begaryatsli Yu, 4., Tyeptin, Yu.D,

Inst ¢ Institute of Motelworking end Fhysics of
Scientific Research Institute for Ferreus Kctallurgy.

Title ¢ Features or Structure of .4 Alloys Luring the frocess of

Decomposition of g Superseturated Solid Solution of Aluminum
in Nickel, :

rmetals, Central

Oirg Fub : Dokl. /N SESR, 1956, 108, No 3, 451454

Abstract : An investigetion wes sede of single erystels of & Ni-/1 clloy
directly oftor hardening et 1250 -. 1350° pnd during verious
tenpering stages. The rothod of study involved obtrining
X-rey petterns of the oscillrtions of the singlc crystels nt

N lerpe engles of under verious types of irrediction (iron,

nickel, eorper, molybdenui), L-rey patterns of hardencd
elloys with 14,5 . 22 ‘etoric percent of cluninun disclored
vweshed--out superstructural reflections, which are forbidden

for the disordercd cubic faco-contered lettice of th:%-solid
Card t 1/3
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Category t USSR/S0lid Steto Fhysics ~ Fhrsoe Transformetion in E-%
Sclid Bodios

Abs Jour : Ref Zhur - Fizike, No 3, 1957, No 6549

solution, i.u., those elloys contain oven in the hardenad
state submicroscepic rogions thot rre enriched by rluminum
etoms and heve tho romote plecoment scquence that is chare
acteristic for Niz4l, The groastor the elwsinum content of
the elloy, the grénter the sizo of theso regions (for an
elloy with 17 atomic porcent of clumimm the size is 200 --
400 A). Temporing crusos growth of theso regions, end ot o
. definite strge of tho herdoning thero is formod a structure
thet represents o periodic elternation in the cluminun-poor
lemeller rebions, in the 100 directions. The poriod of the
rodulrtion in the clloy with 17:.ntomic percont of elurminum
emounts to 300 -- 400 A oftor tempering at 550 -- 7000 for
two hours. - The forntion of o periodic structurc does not
disturb the single-crvetel neture of the specimon. Fro-
longed tempering increeses the reglons with a structure of
the @ ' pheso, but cven soaking ot 700 -- 1000° for tene and
hundreds of hours does not brlng the single crystezl to en
cquilibrium state: the "particles" of the®' phase remein
Card 1 2/3
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 BAGARATSKTY, YU. A, end TYAPKIN, YU, D,

Central Resesrch Institute of
"The Mechsnism of the Structure Transformestions in the Rickel Basge Age-Herdening

Alloys" (Sedtion 13-4)-Psper submitted at the Geneval Assembly and Internstionsl
Congress of Crystallographyl 10-19 Jul 57, Montresl, Censda.

c-3,800,189
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AUTHOR: Bagaryatskiy, vu.a, 70-2-14 /24
TITLE: ~On %he Crystal stIUCture of the metas

table phase formed
on the annealing of alloys of Cu and Sn cantaining
2h4-27% Sn. (0 kristallicheskoy strukture Detastatil fnoy
fazy, obrazuyushcheysya pri otpuske Splavov Cu - Sp g
24 - 279 8n)
PERTODICAL; "Kristallografiza" (Crystallography), 1957, Voi,2,

No.2, pp. 283-28¢ (U.8,S.R.)
ABSTRACT: Isaychev and Ku

dryumov (Phys. Zeit,.q. Dowjetu.nion, y 1,
6, 1932) established that on low tempe rature annealing o
quenched Gu-Sn alloys in the g i

cay process follows
the scheme BB +y'ya + ¥ « They concluded that the r' -
bhase was either & cubic phase 1ike the ¥ or was hexagona]

i 2

} ings and intensities far
& Gu-Sn phase of ‘the &-AgZn S8tmucture byt
the atoms- i

€ correspondence with the

y certain discrepancies being explicable
and it is considered that the

Y' -phase of Cu-Sp should be
Card 1/2 designated as z , me B~ & transition Tecalls the transg-
: ition of B - w in T4 alloys. The data used by the author

- 0103010003-3"
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On the crystal structu 0-2..
the annealin e of the metastable hase'ff-a-.l# 24
(Cont.) & of alloys of Cu and Sn contaigins 243?7% S;n

y 6 of vhich are Blavic..

ASS :
QCIATION: Institute of Meta] Fhysics and Metallurgy

(TsNIIChM ) _
SIIBMI&TED: OCtOber 13’ 1957o
AVAILARLE: Library of Congress -
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AUTHOR: Bagaryatskiy, Yu.A. and Tyapkin, Yu.D.  T70-3-16/20

TITLE: The mechanism of the structure transformations in the age-
hardening alloys on the nickel base. (Mekhanizm stiuktur-
nykh prevrashcheniy v stareyushchikh splavakh na osnove
nikelya)

PERTODICAL: '"Kristallografiya" (Crystallography), 1957,
VoI.2, No.3, pp. 419 - 423 (U.S.S.R.)

ABSTRACT: Bipary, ternary and quaternary nickel-base alloys were
investigated (see Table 1, p. #19). In all the hardenable
alloys, except T - 1, T ~ 2, T - 3 and XT, the equilibrium
precipitate (y') possesses a close-packed ordered f.c.c.
lattice with parameters little greater than those for nickel-
base solid solutions. The alloys T-1, T - 2, T - 3 and XT
have equilibrium precipitate (n) with composition NiETi and

a hexagonal close packed four-layer lattice. Alterations of
lattice parameter of solid solutions and precipitates, pres-
ence or absence of superlatticewreflexions and character of
X-ray reflexions on the oscillating diagrams obtained by soft
(Cu Ka, Fe Ka) and hard (Mo Ka) radiations were studied.
Non~-hardenable alloys (so0lid soluvitns) A -= O and T -~ O and
Card 1/4  some of hardenable alloys were also studied by X-ray diffuse
scattering. Single crystals of alloys were cut from large

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010003-3"
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70-3-16/20

The mechanism of the strmcture transformations in the age-
hardening alloys on the nickel base. (Cont.)

ingots, which were first homogenized at 1 200 C for about
‘100 hours.

On the oscillating diagrams of all the hardenable alloys
with equilibrium precipitates y' and 7 (except the alloy
XTA - 1, quenched from 1 250 C) superlatlice reflexions were
found typical of the Ni_ Al lattice. They were diffuse at
large engles 8; Dby their diffuseness one can estimate the
dimensions of superlattice regions in the crystals (see Table
1). The superlattice parameter for alloys A - 2 and A - 1
(3.553 and 3.547 kX.) are more than those measured ty non-
superlattice reflexions (3.545 and 3.541 kX.); the former,
within the accuracy of measurement, is equal to the lattice
parameter of Ni, Al (3.556 kX.). Analogous results were found
for alloys with“equilibrium precipitate m : the super lattice
parameter for alloy T - 2 was 3.577 kX. but tke non-super-
lattice parameter was 3.570 kX. This all implies that sub-
microscopic regions in the crystals of super-saturated solid
solution which possess the superstructure are enriched by Al
and Ti nearly up to a composition (Ni,Cr).(Ti,Al). Dependence
of Al(Ti)-rich region dimensions upon the quenching tempera-
ture (see Table 1) suggests that inhomogeneity of location of
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The mechanism of the structure transformations in the age-
hardening alloys on the nickel base. (Cont.)

solute atoms occurs also in single-phase (at high temperature)
solid solutions. In the alloy XTA-1 quenched from 1 250 C
we have found only local order by diffuse scattering; this was
found also for equilibrium solid solutions A - O and T - O.

After short ageing at 500 - 700 C (and sometimes after non-—
drastic quenching) satellite reflexions appear cn the oscill-
ating diagrams obtained with soft radiation for most of the
alloys. This gives evidence about the dispersion of A1(Ti)-
rich and Al(Ti%ipoor regions in the crystals of alloys (modu-
lated structure). In the alloy XT the picture is slightly
differént, but the oscillating diagrams obtained by hard radi-
ation (Yu.A. Bagaryatskiy and Yu.D. Tyapkin, Dokl.Ak.Nauk,
USSR, (1956) 118, 451) suggest that in both cases in the
crystals there are regions of both types (rich and poor in Al
and Ti atoms).. In addition, in the quenched alloy LT there
are regions with mean (initial) lattice parameter.

In the alloys with equilibrium precipitate y!' progressive
ageing causes growth of Ti- and Al-rich regions with super-

card 3/4 structure. The maximum hardness is optained when the dimensions

of these regions are about 200 — 400 In the crystals of
alloys with equilibrium precipitate n  (the T and XT alloys)
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AUTHORS: Bagaryatekiy, Yu. A., Tyapkin, Yu, D, ' 20-6-16/k8

%

PITLE: On the Mutual Relation of the Process of Diffusion and of Lattice
Rebuilding During the Decomposition of the Supersaturated Solid
Solutiona in Alloys. (0 vzaimo-otnoshenii protsessov diffusii
i perestroyki reshetki pri raspade peresyshchennykh tverdykh
rastvorov v splavakh)

PERIODICAL: Doklady AN SSSR, 1957, Vol., 115, Nr 6, pp. 1111-1114 (USSR)

ABSTRACT: The results of the investigation of the decomposition of the
supersaturated solid solutions of titanium in nickel and nickel-
chromium obtained by the authors and mentioned in the present paper
according to the opinion of the authors make it possible clearly
to confirm the modification of the composition due to diffusion,
The nickel-titanium adloys T-2 with 11,8 % Ti and T-3 with 13 %

Ti as well as the trinary alloy nickel-chromium-titanium(KhT)
with 15,2 % Cr and 7,1 % T4 were investigated. The equilibrium
Phase of the segregations in these alloys at Too - 900° and below
is the so-called vy-phese (ni,Ti) with four-ply close-packed
hexagonal structure., At a heaiing temperature below the quenching

(1250°) the second phase in the solid solution dissolves on nickel

basi (y-phase). The radiographic investigations of the monocrystals

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010003-3"



S A Y RS R S TR RSP N ISP O PR e ST S MR e P AT 3 A R S A s T
g F—

"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010003-3

successi »
on of diffusion and rebuilding process ought to be true also 2or the

eutectoid decomposition of
a-supersaturated
Tigures, 1 table, 18 references, 13 of vbichsmondsﬁslv‘;:ion' There are 4
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g;;:;ni:ing the unit cell eof the Precipitating phage using one X-ra
by action photograph of rotating monocrystal of the initial ph.a.ﬂey
particles of the new, Kristallografia 3 no,1310-16 158

1, Institut metallovedeni : (MIRA 11:5)
Ya 1 fizikd metallov T t nazich
issledm(;el'skogo instituta chernoy metalh;';gif?ntml Tiogo nauc
Ltaniun—Chrontun alleys) (X-rays—Diffraction)
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More precise coordimates of the atoms in metastadle () hase i
T - Or alloys, Kristallografia 3 no,1317-28 158, - (ﬁm 11:5)
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Structural diagrams of titanjium - Chromium, titanium - tungsten,

titanium - chromiun ~tungsten alloys, preparsd by the powder metallurgy
wothod. Zhur. neorg.khim, no.3:777-785 158, (MIRA 11:4)
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(Titanium-chromium—tungs ten alloys)
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AUTHOR: _ Bagaryatskiy, Yu.A. 5(V/70-3-1-3/2¢
TITLE: The Determination of & Unit Cell of a Precipitated

in this case the Omega-phase in
he Ti-Cr s,ystem? which hasg nany orientati

B-Ti~Cr. A rotation

photograph about [100]B was taken and the non~B-phase
spots could be indexed on the basis of omega-phase
crystals in 4 orientations such that ¢ (omega) was

Cardl/2 parallel to [lll]B and a (omega) was parallel to
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[IIO]B + The axial lengths were a(omega) = \]?:‘ ag

and 2c(omega) =\f§ ag - The spots were identified

from their occurrence on lines of constant & ,

There are 5 figures, 1 table and 8 references, 7 of
which are Soviet and 1 English.
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: SO0V/70-3-1-4/26
Bagaryatskiy, Yu.A. and Nosova, G.I.

ore Accurate Determination of Atomic Co-ordinates of
the Metastable w-phase in Ti-Cr Alloys (Utochneniye
koord%nat atomov v metastabil'noy w-faze v splavakh
Ti~Cr

PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 17-28 (USSR)

ABSTRACT:

A precession X-ray camera, which gives directly the reci-
procal lattice, was used to confirm the trigonal symmetry
of the w-phase which was established by the present
authors (Ref 1). More accurate values for the atomic
co-ordinates in the hexagonal unit cell are now given.

It was established earlier (Refs 1, 4) that the lattice
of the w-phase is hexagonal with three atoms in the unit
cell and the following values were found for an annealed
titanium-5% chromium alloy 8, = 4.60 kX, ¢, = 2.82 kX.

Similar values were found by Silcock et al (Ref 2).
position of the atoms in the unit cell corresponded to
000, + (1/3, 2/3, u) where u = 0.48"+ 0.01.

the value of u was found to be 1/2. However, this small
difference in the values of u lsads to a difference in
the space groups and symmetry. In the first case, the
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A More Accurate Determination of Atomic Co-ordinates of the

Metastable w-phase in Ti-Cr
crystal belongs to trigonal subsyngony (space group
Dg - PZml) If, however, u = 1/2 the space group,
is D6h - P6/mmm . In order to resolve this discrepancy,
the symmetry of the w-phase and the atomic co-ordinates
were re-determined using the X-ray camera described by
Bagaryatskiy and Umanskiy (Ref 5). Hard molybdenum
radiation was employed. The structure of the metastable

w-phase in an annealed titanium-5% chromium alloy which
was found in Ref 1 has beez confirmed again. The space

2 -
group is D, - P m 1, ®nex ~ 4.607-%5 KX, .
Chex = 2.821+3 kX . The position of the atoms is now

found to be as follows 3(Ti,Cr) - 000, +(1/3 2/3% u)
where u = 0.480 + 0.003 . Almost complete transformation
of the B—crystal into the w-phase on annealing was
established in accordance with the following law:

Card2/3 8, || 16}, 9«»“[‘11] B
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SO0V/70-3-1-4/26
A More Accurate Determination of Atomic Co-~ordinates of the
Metastable w-phase in Ti-Cr

(th8%§mount of the residual fB-phase is not more than
5-1 .

There are 6 figures, 4 tables and 11 references, 7 of
which are Soviet and 4 English.
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AUTHOR: - Wf—\\ 78-3 .3.%1 /47

PITLE: Investigations of the Chromiwn Angle in the Diagrem of the
' System Chromium~Nickel-Aluminum ard ths Quaaibinary Section
¢r-NiAl (Issledovaniye khromcvogo ugle v diagramme khrom-
-nikel!'-alyuminiy i kvazibinarnogo razrezs Cr-NiAl)

"

PERJODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, Xr 3,
, pp. 722-725 (USSR) -

ABSTRACT s The present paper deals with the investigation of the chromium
' angle in the diagram chromium-nickel-aluminum and of the quagi-
binary section Cr-NiAl. The results show that the solubility of
nickel-aluminum in chromium highly decreases with a decrease in
temperature. While the eutectic composition given in publications
at %8% chromium, a composition of 42-43% chromium was determined
in the gresent Eaper" The alloys rich in nickei have two phases

at 1250° C, &+ 3, three phases at 9500 C. On the basis of these

results a complete’phase diagram for the ternary system Cr Ni-
-NiAl was constructed. The solubility of chromium in RiAl is less
than that found by A. Taylor and R.W. Floyd. The alloys were in-
vestigated by microstructural and X-ray analysis. In the alloys
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Investigaticns of the Chromium Ahgle in the Diagram of the 78-3 3 5‘/47
System Chromium-Nickel-Aluminum and the Quasgitinary Section Cr.-N.al

molybdenum was added to the section Cr-HiAl and it was found
that mclybdenum dissolves weil in thegs -phase, and that it is
practically insoluble in the ﬁ -phase., From the radiographs is-
to be seen that the lines of theo'- and [3-phase in samples=
with little nolybdenum coincide, and that in the cass of a
larger addition of molybdenum ihe lines of ths ¢l-phase vanisk,
There are 6 figures and 6 references, 6 of which sre Sovie.

ASSOCIATION: Institut metallovedeniya i fizik: metallov Tsentralnogo nauchno-
-issledovatel! skogo institute chernoy metallurgii - Woskva
(Institute for Metallography and Physics of Metals of the Central

Scientific and Research Instifute for Ferrous Metallurgy, Moscow)
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7€-5-3-40/417
AUTHORS: Bagaryatskiy, Yu. A. , Nosova, G. I. , Tagunova, T. V.

—

TITLE: Investigations of the Phase Diagrams of the Alloys Titanium~
~Chromium, Titanium-Tungsten and Pitanium~Chromium-Tungsten,
Produced by the Method of Powder-Metallurgy (Izucheniye dia-
gramr. sostoyaniya splavov titan-khrom, titan-voltfram i
titan-khrom-vol'!'fram, izgotovlennykh metodom poroshkovoy
metallurgii)

PERIODICAL: Zhum;l Reogranicheskoy Khimii, 1958,Vol.3, Nr 3,pp.777-784
(ussr

ABSTRACT: The re tallic~-ceramic alloys titanium-chromium, titanium-
-~tungsten and titanium-chromium-tungsten were produced by
the calcium-hydride maghodo After melting the alloys were
tempered at 950 - 1000°C. The produced alloys were invegti-
gated by radiographic and microstructural methods, In the
system titanium-chromium it was found that at 670°C and
15,5 % chromium.an eutectic transformation o f3+ct+ TiCr
occurs. In the diagram of titanium-tungsten with more
than 20 35 tungsten the ghases oL+ /3+ § were not observed.

Card 1/3 At a temperature of 725 °C an eutectic decomposition of the

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010003-3"
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. 78-3 -3-40/47
Investigations of the Phase Diagrams of the Alloys Titanium-Chromium.,
Titanium -Tungsten and Titanium-Chromium-Tungsten, Produced by the Method
of Powder-Metallurgy .

A~phase occurs. The eutectoid concer ;ration lies at 28 %
tungsten. The products which occur i . the eutectoid decompo-
sition are solid solutions of tungsien in *~titanium (Ofmphe.se)
and ftitanium in tungsten ( fl-phase). Iy the ternary diagranm
titanium-chromium-tungsten stable solid solutions occur at
1000°C in all investigated domains., In alloys with small
quantities of chromium and tungsten a transformation of f3 to
o! ococurs after hardening at 1000 C. On the basis of the
investigations i% was found that the phase diagram of the
system titanium-chromjum-tungsten belongs to domains rich
in titanium of the type of the eutectic phase diagram. The
triple eutectoid o+ G+ PiCr, formg in the domain of a
comparatively low temperaturé (500 C). There are 12 figures,
1 table, and 6 references, 3> of which are Soviet.
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78-3 .3-40/47
Investigations of the Phase Diagrams of the Alloys Titanium-Chromium,

Titanium-Tungstan and Titanium-Chromium-Tungsten, Produced by the Method
of Powder-Metallurgy

SUBMITTED:t ' June 25, 1957

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010003-3"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010003-3

SRR RSN AP B I SEL TR SIS RIS RIS PRI o 1900 AL ST S RETHCES TR AL IO T SR 2R 38 PR T RIRE ETS TR (RIS I ST T S A
A R I S i S T APy B e . A R S I SR et ey PN CE: I R ST P W

AUTHORS: Bagaryatekiy, Yu. A., Tyapkin, Yu. D. 78-3n4-17/38

TITLEs Radiographic Determination of the Limit of Solubility of
Coarse-Grained Samples by the Vibration Method (Rentgeno-
graficheskoye opredeleniye granits rastvorimosti na
krupnozernistykh obraztsakh metodom kolebaniy)

PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, HNr 4,
pp. 934-935 (USSR)

ABSTRACT: The limits of solubility of coarse-grained samples were
determined according to the vibration method published in
"Zavodskaya laboratoriya" n.6, 1958.

For the determination of crystallographic orientation of the
graing in the sections Leue photographs (Lauye) were used.

The symmetric Laue photograph at the same time serves for the
determination of the effective distance from the sample to the
£ilm,

By these methods the limits of solubility of titanium in
nickel at 1100° and 800°C were determined. The following
va.lues were found: 11 8+0,3 at#71(9,8+40,3 % by weight Ti)

and 9,6+0,3 at#Ti(8,140,3 % by weight Tl)°

Also the parameters of the'q—phase N13T1 separated at 800 %
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Radiographic Determination of the Limit of Solubility of 78-3-4-17/38

Were determineq, Ni.Pi hag ap hexagongl lattice with
a = 2g557+5, C = 8’§o6+8 and c¢/a o 3, 273 = 2, 1,636,

The limit of S0lubility of alupjnyy in nickel at 11500 g
V7as determineq; 16,5+ 0,3 atdlal (8,510,2 weight ¢ Al).

The limit of solubili';y ¢an also be determineg directly in
the treatedq sampleg gt higher temperatures.

There are 1 figure ang 3 referenceg, '
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SOV/137-58-7-15649
Translationfrom:Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p247(USSR)

’AUTHORS: Bagaryatiskiy, Yu, A., Tagunova, T.V,, Nosova, G. 1.

. TITLE: Metastable Phases in Alloys of Titanium with Transition

Elements (Metastabil nyye fazy v splavakh titana s perekhodnymi
elementami)

PERIODICAL: Sb. tr. In-t metalloved. i fiz,. metallov Tsentr. n, -i, in-ta
chernoy metallurgii, 1958, Vol 5, pp 210-234

ABSTRACT: It is shown that in alloys of Ti with transition metals (Cr,
Mn, Fe, Co, V, Mo, and W) the existence of several meta-
stable phases (MP) is possible at room temperature. The
(MP) a' differs from the stable phase (SP) a only by the
Supersaturation with the second element; it forms from the
high temperature B phase by the martensite process by
rapid cooling. The B phase can also exist in the metastable
condition with the concentration of the second element higher
than a certain critical one (but lower than that of the equili-
brium in the Ti-V and Ti-Mo alloys). Under these conditions
it acquires certain anomalous properties (for example a nega-
tive temperature coefficient for the resistance). Also, MP's

S e
: =B & # £ }'5‘%% !
5B : b
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SOV/137-58-7-15649
Metastable Phases in Alloys (cont. )

can be formed with a crystalline structure di
the a' phase with a rhombic lattice and the
low-temperature modification of the B phase
both by the diffusion-free

B phase. All three MP
a', the a'l,
surpassing inte
phases. The o phase is a ma

ffering from the SP structure:
w phase which is probably a
- The w phase may form
process and in the process of the annealing of the
B phase on tempering, the
ny transposition of atoms

1. Titanium alloys--Stability 2. Titanium alloys--Phase studies L. V.

Card 2/2
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 298 (USSR)

AUTHORS: Bagaryatskiy, Yu.A., Petrova, .M., Utevskiy, L,M.

TITLE: Phase Diagram of the Ni-Gr-NiAl Alloy System (Diagramma
Sostoyaniya sistemy Ni-Cr-NiAl)

PERIODICAL: Sb. tr. In-t metalloved. i fiz. metallov Tsentr, n,-i. in-ta
chernoy metallurgii, 1958, Vol 5, pp 235-240

ABSTRACT: The alloys were smelted in a high-frequency furnace in an

Ar atmosphere, homogenized at 1400-1430°C in an Ar atmo-
sphere for 2-4 hr, and examined by microstructaral and X-ray
analyses. The eutectic temperature of the quasi-binary section
Cr-NiAl was 1450°, the solubility of NiAl in Cr at 1150-12500
was 6-7 atom %, the maximum solubility of NiAl in Cr at the
eutectic temperature is 27-28 atom %, the eutectic point lies
about 60-62 atom % NiAl. Also investigated were a number of
alloys rich in Cr, and the borders of the region of solid o
solution at 1250, 1150, and 950° were plotted. Refer also
RzhMet, 1956, Nr I, abstract 644, L.V.

Card 1/1 1. Nickel alloys--Phase studies 2. High frequency heating—Applications
ar o
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Tra'nslation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 250(USSR)
AUTHORS: Bagaryatskiy, Yu.A., Tyapkin, Yu.D.
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TITLE: X-ray Study of the Process of Aging of Nickel-base Alloys
(Rentgenograficheskoye izucheniye stareniya splavov na
nikelevoy osnove)

PERIODICAL: Sb. tr. In-t metalloved. i fiz, metallov Tsentr. n.-i. in-ta
chernoy metallurgii, 1958, Vol 5, pp 241-265

ABSTRACT: Alloys of the following systems were investigated: Ni-Al,
Ni-Ti, Ni-Cr-Al, Ni-Cr-Ti, Ni-Al-Mo, and Ni-Cr-Al-Mo. An
X-ray diffraction study was carried out with the aid of X-ray
photographs taken of monocrystals by the method of vibrations.
It is demonstrated that the process of decomposition of a super-
saturated solid solution begins prior to the tempering of a
quenched alloy. The quenched state is already an initial stage
in the process of transformation of a single-phase solid solu-
tion into a two-phase system. In the case of a solid solution
which has become supersaturated after quenching, the distri-
bution of atoms of Al or Ti in the lattice of the solvent is not

Card 1/2 uniform. Regions in which the formation of a superlattice of
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X-'ray Study of the Process of Aging of Nickel-base Alloys

the CuzAu type is possible vary in size in various alloys from 50 to 1000
angstrom, depending on the composition of the alloy, the temperature, and
the intensity of quenching. The formation of areas with ordered atoms in a
supersaturated solid solution takes place not only in alloys containing Al,
where the equilibrium y phase (NizAl) is ordered and possesses the same
type of lattice as the solid solution, but also in Ti alloys in which the equi-
librium phase possesses a different type of lattice. Introduction of Cr
affects the kinetics of aging but does not influence the mechanism of the
transformations. Two stages of aging exist in alloys containing Ti: 1) Dif-
fusional distribution of Ti atoms (and Cr atoms in ternary alloys) and the
formation, within the crystals of the solid solution undergoing aging, of sub-
microregions which are either enriched with Ti or depleted therein; 2) modi-
fication of the cubic lattice (in regions the composition of which is already
prepared) into a hexagonal configuration characteristic of the equilibrium
precipitation phase followed by growth and segregation of particles of the
new phase.

1. Nickel alloys--Aging 2. Nickel alloys--X-ray analysis
3. Single crystals--X-ray analysis

L.M.
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AUTHOR: Pagaryatskly, Yu.A.

? e T Y . =

TITILE: Y¥-ray Structural Tnvestigation’of the Ageing ¢f Aluminivm
Alloys (Rentgenograficheskoye isslsdovaniye stareniye
alyuminiyevykh splavov) V. The Application of Specinl Ferms

of Photograp
Structures of Alloys (V.
s"yarkl dlya vyyasneniya

PERIODICAL:

ABSTRACT: (Earlier parts Zh.
1951, Vol 21, p 658:
Vol 1, p 316 and 1955,
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Tekh.

8

erystal oscillation camera

oscillation so
lattice perpendicular to

of reflection is described.

of a limited regio

is illustrated with photographs ©
Cardl/3 ageing where Guinier-Preston zones are visible.

APPROVED FOR RELEASE: 06/06/2000

hs for Examining the Pecu

Fiz. Metallow
Vol 1, p 330).

the crystal under investigation.
diffraction effects cceur tetween the

that the zerc layer ©

n of reciproca

liarities of ths
FPrimeneniye spetsial’nykh videv

osobennostey struktury splavov)
Kristallografiya, 1958, Vol 3,

Nr 5, pp 570577 (USSR)

1948, Vol 18, p 827 and
i Metalloved., 1955,
The aim of X-ray

to present 8 picture of the

Fiz.,

In

The method of using &

singie
with small {5--10-35

) ahgles of
f the reciprocal

the beam just dips into tke sphere
An undistorted representation

1 space is obtained. This
£ Al-Cu (4% Cu) aiter
The

CIA-RDP86-00513R000103010003-3"



"APPROVED FOR RELEASE: 06/06/2000

S ET AT A

CIA-RDP86-00513R000103010003-3

421 K BTG L0T 8% i N FE L L S R G S O K LS R R T R AT AT AT A T 1
£ @ T e ] ey Eody oV
: P I AT T R eS8 Pyt IO

AABILAIIG s ESATSNER gun it

e ST T e
e PR

' 80V/70~3-5=7/24
X-ray Structural Investigation of the Ageing of Aluminium Alloys.
VY. The Application of Special Forms of Photographs for Exanining
the Peculiarities of the Structures of Alloys

platelets of the @' phase which is just appearirpg ere
about 25 A thick. Monochromatised Mo radiation is used
and is essential for this work. An example of the effects
of ageing in an Al-Cu-Mg alloy (3% Cu, 1.15% Mg) is also
shown. Changes in the breadths of the maim spots on
ageing are visible.

The second method uses the angular divergence in the
incident beam to illuminate a finite volume in reciprocal
space. Here, the crystal is kept stationary and filtered
Mo radiation was used. Pictures wers taken from the Al-Cu
alloy (above) showing extended spots and (with monc-
chromatised radiation) from the Al-Cu~-Mg alley after *
various degrees of ageing. In the latter, the changes of
the forms of the reflections 1kl from the S-phase on
agelng are visible. The relative orientations of the

o~ solid solution and the S-phase can be seen.
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X-ray Structural Investigation of the Ageing of Aluminium Alloys.
7. The Application of Special Forms of Photographs for Examining
the Peculiarities of the Structures of Alloys

There are 9 figures and 14 references, 12 of which
are Soviet, 1 English and 1 German.
ASSOCIATION: Institut metallovedeniya i fiziki metallov and

PsNIIChermet (Institute ofMetallography and
Metal Physics) and (Central Scientific Research

Institute for Ferrous Metals)

November 4, 1957
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AUTHOR: _ Bagaryatskiy, Yu.A. 50V/70-3-5-8/24
TITLE: X-ray Structural Investigations of the Ageing of
Aluminium Alloys (Rentgenograficheskoye issledovaniye
stareniya alyuminiyevykh splavov)
VI. Methods of Computing the Diffuse Scattering
(VI. Metody vychisleniya diffuznogo rasseyaniya)

PERTODICAL: Kristallografiya, 1958, Vol 3, Nr 5, PP 578~586 (USSR)

ABSTRACT: Formulae are derived for calculating the intensity of
the diffuse scattering both in the pre-precipitation gtages
and during the formation of small regions of a second
phase during ageing. EBxisting theories are criticised.
The intensity of the diffuse scattering due to the
disturbance of the strict periodicity of a crystal K in
regions B is given by:

X 2
VB A

VB

- 2%%%) \ p(z)expz“iﬁdvx @(:_:)expzmx—ﬂ-dv% (8)
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X-ray Structural Investigations of the Ageing of Aluminium Alloys
é% VI. Methods of Computing the Diffuse Scattering

SOCIATIONS: Institut metallovedeniya i fiziki metal!.ov
A3 (Institute of Metelldgraphy and Metal Physics)
TzNIIChermet

SUBMITTED: November 4, 1957
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The Method of Computing Debye Diagrams of Cubic Crystals With
& Sliding Rule (Sposcb rascheta debayegramm
kubicheskikh kristallov s pomoshch'yu logarifinicheskoy lineyki).

PERIODICAL: Zavodskaya Laborateiyiya, 1958, Vol. 24, Nr 1, pp. 121-123 (ussr)

ABSTRACT: In this paper it i3 suggested to use the calculating rule usually
used for technical computations for computing the angles of the
reflected intensity according to Wulff and Bragg with respect to
cubic crystals of a known lattice constant., Likswise it is recom-
mended to solve also tasks of a reversed type by means of the
same calculating rule, e.g.: To determine the lattice constants of
cubic crystals according to existing radiogram lines or to de-
termine other required values from existing ones. For this purpose
it is recommended to mark the most usual values of the radiations
A2 (see fig.) upon the tangent points of the calculating rule
and then to read off the squares of the angles & sorresponding to

Zh2 1,2:3 etc. after a calculating rule has been adjusted
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The Method of Computing Debye Diagrams of Cubig Crystals 32-1-54/55
With & S5lidingRule

according to the marked values of the investigated radiation.
This operation corresponds to the solution of the equation by

Wulff and Bragg:
3 (S’ = /{ 2
sin ~5r— \/ 2h

which corresponds to the following formula in the logarithmig
coordinates:

+

log a - log 4 = loglf_h2 - log sin g
5—

When solving reversed problems, the calculating rule must be in

a position at which the full values correspond to the values of

the angle of the uspective system of radiation on the scale. In
the case of such a position the unknown value can be detemmined

according to the other known values. There are 2 figures.

Central Scientific Research Institute for Ferrous Metallurgy
(Tsentral'ny‘y nauchno-issledovatel'skiy institut chernoy

metallurgii).

Library of Congress
1. Rulers-Slide=~Computation methods
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BAGARYATSKIY, Yu,A,; TYAFKIN, Yu,D.:
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I.-ray dzternination of iattice periods of cubic crystals of grain
samples without the use of a standard, Zav, lab, 2l no,5:554=561

158, (MIRA 11:6)

1, TSentrel'nyy nauchno-igsledovatel'skiy institut chernykh metalov.
(X-ray orystallography)
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18(6) S0V/20-122-4-14/57
LUTHORS: ‘<§§garyatskiylw1u,ﬂA., ifosova, G. I., Tagunova, T. Y.
TITLE: The Laws of the Formation of letastable Phuses in
Titanium Alloys (Zskonomernosti obrazovaniya metastabil!nykh
faz v splavakh na osnove titana)

PERIODICAL: ?oklagy Akademii nauk SSSR, 1958, Vol 122, Nr 4, pp $93-556
USSR

ABSTRACT: In previous papers (Refs 1, 2), the authors investigated the
alloys Ti~-Cr, Ti-W, Ti-Mn in which ihe metastable phases
aty, a", ¢ , and B are formed by calcination ofthe high-tem-
perature B-phase. This paper investigates a wider complex
of alloy systems: The auihors investigated (after hardening
and tewpering) alloys of titanium with transition elements

of the 4th, Sth, and Gth periods of the periodiczl systenm

of the elements: vanadium, niobium, tantalum, molybdenum, tung-
sten, an? rhenium. Thege zlloys were produced in a netal-
iocceramic manner on the basigs of titanium. The phase conpo-
gition of a1l the investigated alloys were found by radio-
graphy. The netastuble phases a" and @ (which do not ocecur

in the equilibrium diagrens of state) are forned (by harden-

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010003-3"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103010003-3

oL Sk T R A AR R TR S S A R S A R LI S S R DAL 2

. SOV /20-122-4-14/57
The Laws of the Formation of letastable Phasez ‘in Titanium Alloys

ing) in all the investigated systens at defined concentrations
of the second element. The minimum hardness of the alloys
corresponds to the presence of an a" phase in the alloys.
The sharp maximum of hardness, however, corresponds to the
presence of the @ -phase. A diagram shows the laws of the
derenience of the rhombic cell of the a"-phase on the compo-
gition for the alloys Ti-No and Ti-Nb. The w -phase (to-
gether with the remanent f-phase) is sufficiently well visible
(after hardening) in the radiograms of the following alloys:
with 14 %% V, with 24 % W, with 10 % Mo, and somewhat less
distinctly - in the radiograns of the hardened alloys with
28 % Hb and 14 % Re. An other disgram gives the concentrations
at which the «"-phase and the (U -phase occur in the investi-
gated titanium alloys during hardening. In all the investi-
gated systems, a tempering of the alloys in which the f-phase
is conserved after hardening causes a formation of an @ -phase
in them by diffusion. The total scheme of the decomposition
of the P-phase is shown in a figure. The tempering of the
alloys of the a"-phase structure was investigated in detail
only for the alloys Ti-%W, Ti-Mo, and Ti-Nb. This decomposition
sutisfies the scheme " - a + . In all the investigated cases,
Card 2/3 considerable increase of the hardness of alloys was observed

&
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Scientific Research Institute of Ferroys Metallurgy)

PRESENTED : May 24, 1958, by G. V. Kurdyumov,

Academician
SUBMITTED: NMay 23, 1958
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15(7)
AUTHORS ; ~Bagaryatskiy, Yui_A¢4\Eyapkin, Yu. D, SOV/20—122—5-16/56
TITLE;

On the Atonic Structure of the Soiig Solutiong of
Chroziun in Nicpep (ob

atomnon ftroyenii tverdykh
XV nikele)

PEHIODICAL: Toklagy Akademii nayun S5sR, 1958, Vol 122, Hr 5,
PP Go6 - 899 (USSR)

ABSTRACT: Sevoral eerliery P&pers dealing With thig
are discugseq first, By using the nethod of the
diffuse scattering of X-rays the authors investignteq
alloys of 28 and 35 Srem-atomie percentage chromiun,
These alloys were investigated in a qQuenched ang

11 a tempereq state (at 4509, for 100 hours), 7he
Xeroy bictures of the diffuse Scatterir; were taken
by means of monochrountigeq molybdenum-x radiation
for 2 orientztiong of the monocrystalg @ of the
a2lloys, In the X-ray Picturcg of the 2 a2lloys tempered
at 4500 Tor 100 hours, additional weak maxipa vere
observed (besiges the thernai Raxima which

Correspond to the main reflectiong on the cubie

subject
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"On the Atomic Structure of the Solig Solutisns of sov/zo-122-5-16/56
Chronium in Iliickel

curr. ce-centered laitice of tho £0l1d solution)

The p:ition of thece maxina corresponds avsroxinately
: B0 position of the nodes of the rhombic lzttice
~Cr in the case of the following relation

&n the orient.tion of Hi,Cr and the solid

hombie "[OOG ;ubic; [ mo_]rhombic M:Hojcubic’
£O1d]rhombic “E;Olcubic' A talle contrins the reg .ts

obt-_ined by caleuliting the position of the maxima

in the X-ray pictures. The maxinms observed agres well

with the superlattice reflections which correspond

to the structure of Ni_ Cr, which wasg given by

G.Boer (Ref 10), and t5 the retio of 2lloys shown

by a2 diagram. Tra broadening of the Superlattice

reflections permits a rough estinmation of the dimensions
s

of such demains g superstructure: For the
“wo investisoted o order of mesnitude of 50 %
was obtzined (afte npering).  On the X-ray

Card 2/4 pictures of the o
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